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Producing Mono-Pulse Laser of Nanosecond Burst-Length by
Cutting-Apart from @-Beam Self-Triggered
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Abstract For obtaining simple mono-pulse laser of nanosecond burst-length and high peak power with available
equipments in order to satisfy time-resolved demands in something to do with military application and in
interferometric research of high temperature plasma, the trigged gap of KDP Pockels cell for chopping Q-beam itself
was optimized by using certain patent technique, the dilemmas of dual reliability as well as synchronism of whole
system were overcome in both static electric-separating of the gap enduring at full-wave voltage (VA) of 19 kV and
easily puncturing of the insulating film between gap’s electrodes by the low front of Qbeam self-triggering, the
high-speed triggering and the chopping near the peak of @Q-beam were guaranteed, and a mono-pulse laser of 1. 7 ns
burst-length with 4 m] pulse energy cut apart from @Q-beam of a 30 ns/80 m] traditional ruby laser was realized.
Experimental investigation and theoretical analysis indicate, the optimized pre-processing distorted the distribution
of the electric field between gap’s electrodes, strengthened the effect of the Q-beam’s triggering, and ensured the
chopped laser pulse with short duration and high power.
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Fig. 1 Cutting-switch of nanosecond mono-pulse

laser beam

LTSG: laser triggered spark gap
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Fig. 3 Mono-pulse laser cut apart from Q-beam

.......................

Laser power contrast

RSN U St S SR

0.0 20.0 40.0
10.0 ns /div

B4 R Bkt CF) 51 Q Bk b () B A8 X B [A] 5% &
Fig. 4 Relative time between the Q-beam (upper)

and the nanosecond pulse (lower)

AN ERNRGEAMUIF TR TRENRSE,
B L o 60 {5 B A SO B Bk v B IR AR Y
2D ok T A0S AT BB R B U R L B R R E DR RO TR R
o 57 H PR A AL

S P B I 5, BR R ELAR B B O, B
PG S BUME SR R &N, LR B R .
LB AT IR A SOt BB R A 1] A9 AR R BOE AR AL

AR AL B8, U HE A Q WOt w55 B . Fi
F P E T W HOG T B8 B TN e B
RIGESMRBCRK M HMBEEE X, £ETFHOLE
SRRV I T 1 B O B 3R AR B I S 43 A A
B bxERLMER I E , B T S s R B T Q Bk
WEOLRY B B Y . AR R B R R .
BEHVMBRMNNEMHELXR, FLE LER
FRAR RIS, DL 2% S5 38 A i B v 45 SR T 4y
Br.

D ¥ Q Bk B 3% 2% 14 1 7T BE A B8 K Y
80 mJ (Bt bl 2 K B &) » DURIE fi & 3 7E 1Y
STHAMWE RN AR E. TWERLE 2 X5
W . BT R B BE B 43 BT R AR 1 Ak 38 Y THE RS 1Y
T EA R ETEBR LTI Z2. 4 MW R, X R
(VI | O B R AL T R % 218X 10" W/ mm?,
80 mJ i Q W't bk vh A 1B . 35 KT Q Bt Bk
A B AR HA —E B 408 T Q BB Ik v i
HEEKTHEY BREEF . AR EERER . E27E
VA Q Bknh iy BAERIRERIE N 0 B A T 5, BT i B 6
SR M SRAR 55, 7E L A P LR AR IR 2], 3 0 2R G AR
BERBFENHF . Y RAT BB Q Btk
REE TRERB0 mJ AL ME2AENT .. HEH
WHEEHFHEERER LMW, I R % EH
3.6X10" W/mm’ £ 4, HABAERETFHIE
. WQRKMEILREE T 210 mJ A4 (T %
BE WA [ 2910 W/ mm? AR BEARIE 7] 58 (14 5 28 30
YEFH ST BT 0.5 mJ R Bk v, B FAAEM
FBRUN » 5 27 BAE Y 58 A (R P T 0O 9 B 2
935 A R 4 A CETE ) AH G SE36 5048 3 A Y
S, W QEOLIKMEER S BAE — N4 1,

2) #5E KDP R HBFE M2 B EL kV, #if
HET S RE WAL F R R B R IR B N BEE
(o R R R , AR IE 5 B P . I H &
SNVE R, 2 4 U R e pl B O & 1R A % R T O
& b SEAT B 5E R = R AR R & B B SR SR TR ™ T
e BT Ak T K SO RERE Rk s, B RYY
R 5 5 VR 19 SR AT 1 T T, R DR E T R N
5 F Tk 4R A, (H B0 KDP & & 3 5 B
H&EEFAREE TN, REBHTHBEEAS DM
TENGFER.

3) BHE 50 pm BRI RERHER, HHWM
PRECE BRAE AN 2R 19 kVAY B B R 78 A X B K B &5
e I TSR 37, BLG TR Q ot Bk bk
HRBEMGFME. ETFERNEFHRNA



468 H 5|

i b 34 %

3 kV/mm, £ ¥ R K SR 5 A7 £E B ¥ R
ON€ra, ) T 2t B 38 A, ELA A SR 2 k. B
L ERER L0 KV WA 5, B F i 2 3 2
HE;RABERELFESS BAREXRFAH
E » It A B AN WK A R B 2R N L
T AR R A B LA R R R A E T IS4
F G o 0 R R A BB o B, R AR R v
7L EETERE. R Qe EREA &G F
A, T R T A L AT L, R
SRR, SRS - ERELE S, 2
A 07 122 R AR 3 06 /N FL 3 A A TR TR TG R RS B
BOE AT HERL IR T A g AR R RTEL
T ) R A B B e LA BB B B R AR 3219 kV
Y 1R FEL IR O Se sk A

4) e WO S AR AL TS N R
WAL BTAL BE ) » AT T B 2 3 . % Rk 88 1 o 2%
Piw . ZEAEHT H A 94 R0 Bk rb I E L B0 AT AL T
TR Q Ikt e T BRY 30 O oy 27 9 A R B M FH RO 1A
Q Mok i BRI~ b T3 4 5 T A 56 B0 B WL 2 22 B BR AR
HARBIE . 53] KDP fo A, B J5 FF 4EF7 5 B A 23
B R AR Q BKTE AT [R] (B R G420 ns), LA
REFCTIF LW T, B IR TR Q Bk i )5 #8181, TE A
BN RD Bk v, Blumlein OB & B9 K L BEA /N T
3 m, LUAA AR o A7 BR A B AR [ P T R 3 v B3
BT R QWO HES KR, XEHELFH
3 BRAE 22 2910 nsja A4 1% 336 32 B & 57 3, IR T 22
SRAFM A Q BOEH g £110 nsZ BT OLIEM 0
WK T U M) B BB rh R A R R .
A5 002 2 B R R L SRR, T BE N I Q WOk ik 9 3R
BEBOE R AR AR T A SR R E K

JR ARG AR B A AT 52, 6 [F] 25 2547 B9 A 2 2L
fAE SRR TR LR AR MRIR F . BT K
A L O SR A AR A A T B BUE OKE BN I
Ja o {60 YR P ) P 3 e R TR, 7 0 A TR BE AR P T
PEE S A . TEVBERE BT R R SR M S
s RAE T BN » /INTT 1 1] 4% A S B R
A TR o X R TR Q Bkl 4 = 2 B (BOE D)
REFEAL0" W/mm® ) T B/ fih % BOL R 3
B AR BIAT R PR 3 5 5 . 5 R S UK FETT
FHSVEDLER AR (Rl i R AR AL A
KL A S B B 3 A A DASE IR kR, 3R T R R
JE IR R SRR AR Z BE ), (RS e S I W AR
SRR, LRPE20kVHEEENREFEES,
1A Q Bk EOLREE T 210 mJ &4 (B 2R 9% g

M fu
W‘;“J‘”HJ‘ |

| }u‘

| RN
i e
| { I i1

(c)
B 5 BRBRIT K A o A 0 A0 T AL BELRY S B #R
(a) T AL BT #8507
(b) FALHLJG ML R4 s (o BB MELRR SR
Fig.5 Relative time between the Q-beam (upper)
and the nanosecond pulse (lower)

(a) electrolines distribution between gap's electrodes before the
pre-processing; (b) electrolines distribution after the pre-
processing; (c¢) equipotential lines distribution after the pre-

processing
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